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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a granular type magnetic recording medium capable of controlling 
thermal agitation of a recording state in a so-called granular type magnetic recording medium comprising 
magnetic grains deposited and magnetically separated in a non magnetic matrix and of high density recording. 
SOLUTION: This magnetic recording medium is a granular type magnetic recording medium comprising magnetic 
grains consisting of at least one kind of element selected from iron(Fe), cobalt(Co) and nickeKNi) and at least 
one kind of element selected from rare earth elements, the magnetic grains being deposited into a matrix 
consisting of at least one non magnetic substance selected from rare earth oxides, rare earth nitrides and rare 
earth carbides. 
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[0033] mmm^i 1 

ISl OOnmOCo*-** h±tCS iO, 
SI 0mm) £4 0<14Sgl/fc. <* 6tC4 dS#7c3l-C& 
&Mo. Ru. Rh. JSi&Pd<D9-v7 <5imft) «riif 

Pd?t t*©^ws*sx«*m-?^^{c<fc ©*s 

10 1 0±2M^-%ta-S«fc^CCLfc. Sfc, a«K« 

MiSNbs i aoo) ^^^^fflc^fc. c©<t5fca^£- 

«J^S«±tCl5$ 2 0 + 3 n m©»lg£Jfr£U 

[oo34] (®§sM&mm#<D*m.mm) nztitd&M 

5 i O^&ft&vF V vi>^K, CoiluSMo, 
20 Ru. Rh, XWPdt^^-SfiKttiae^WtUU. 

««t,fc. mc<. mm&imfticisvzs i o, ©^ 
s%-c*ofc 0 s^(c, sfia^tB»«f*©giacc«fiai^ 

6 (vsm) cc«fcoTii'^te<tc6. 
■TJ:5fcffi*^l,ft:. */c S&JftiBia&#fc:*JWSBfc 

ic5. -en^fi^t 1 tc^-r<fc 5 &tf ufc. 
[0035] mhtift.mmmmwK.mmm 1 ~ 5 <tpi 

30 D^#r»#i£#**f -ofc. ^e©&. C©5&£vfB»J«# 

tcmmm 1 ~5 ipi«©s?ai^*sijfiL,rw*iii^# 
[0036] tt&m 

flffSl 0 0nm©Co Z-V v hitCW&if©^ » ^ (5 

^-^©fiBE^B»S««:«:f^SU/c. fi5«IB»jlS(*©fP$!| 
^{iBulBllfifiWilS^JcrllteLfc. fi&^iBH8iil# 

40 ©^ttsfiffiR^fiBEmiB^^s^mttcc-Durfensfi 

[0 03 7] 
[£U] 



(7) 



n 



2000-306228 
12 







((^) 




oftffii (ME?*) 


Bc(0e) 






mm i 


S i 0, 


65 


Co, W 


Co: 90.0 W: 10.0 


850 


11±2 


-1.2 




S i 0, 


65 


Co. Re 


Co: 90.0 Re: 10.0 


620 


11±2 


-2.4 


mums 


S i Ot 


65 


Co. Os 


Co: 90.0 Qs:10.0 


740 


11±2 


-2.0 


9mm 


S i Ot 


65 


Co, I r 


Co: 90.0 lr:ia0 


750 


11±2 


-1.9 j 


mtms 


S i O. 


65 


Co. P t 


Co: 80.0 Pt:10.0 


860 


ll±2 


-1.2 


£MR6 


Tb« Ot 


50 


Fe. Tb 


Pe:9L0 Tb : 9.0 


830 


6±3 


-1.1 




Tb« Ot 


50 


F e, Tb 


Pe * 67 0 Th * 33. 0 


1500 


6±3 


—0.4 




S i Oi 


65 


C o. Mo 


Co : 90. 0 Mo : 10. 0 


750 


11±2 


-1.8 


Hfe«9 


S I 0, 


65 


Co. Ru 


Co: 90.0 Ra: 10.0 


700 


11 ±2 


-2.0 


**«10 


S i Os 


65 


Co, Rh 


Co: 90.0 Rh:10.0 


730 


11±2 


-1.8 


mom 


S i Ot 


65 


Co. Pd 


Co: 90.0 Pd: 10.0 


830 


11±2 


-1.0 


warn 


S i Ot 


65 


Co 


Co : 100 


550 


11±2 


-4.9 



[0038] «±. mmm i ~ 1 1 &&it&m*>*>mh 
5 (c. *IBW«:u/c^ot:fittl4am^*. Coi 

Pdfr£'©4dagi&7cJ&> W&£'©5 djBi&7cfSi. X» 
[003 9] «±. *(*W*^L-/i*i6fElfl<DllJte©^ 



20 [0040] 

Mft-ciz. immawp «c Fe, Co, n i *>£>a«ft 

SR. &tf#±S7^£^6SStfft£4>& < i 4> 1 «©7C 

u/c*s^r. #fsgj©^iBliJg(*ttGttl4ea 



[3M&tSiE«] 

[&HJB] 1^1 2H7B (1 999. 1 2. 

7) 

C^fflJE 1 ] 

iMiEMMLmm%} mmm 

[ttEfrffi] 
[ffliErt^] 

[#«£] B^KHS 

m>m i ] immmt^h * * x 
%t±m&k<tvni>hmiitiZ'j>rj: < t *> 1 mot, g« 

^«eata^»£l5 (Fe), 3^ h (Co). SC^- 



[ 2 3 OTiasa&ss&^ccfew €»b?ib#±jstc 

SRtt, (Ce), y-^-fetf^A (Pr), 

(Nd) . zruJf-VJ* (Pm) . -9"7U>?A (S 
m) . a-Jat:^ (Eu) ; *fFy~9A (Gd) . 
-r;Utr^ A (Tb) . yx^D>>")A (Dy) . 
■5A (Ho), xrt>fcf5A (Er), XtXyWA. (T 
m) -c&sc<t*#sti-r-s. 1 tCie«©B^IB 

{ i»*3B 4 ] fiBM§Bli8&#*<C:teW S ffllB#tttt4MR 

js i ~3 <o^-rtifr-ic&.ft.<DimmmM#o 



(8) 



13112000-306 228 



im^me] m&icisttzmtti (He) ^sooi 

)\>Xy-v F (Oe) W±-C*-SC<t*«F®i-rS. If* 

3« i - 5 ©i»fn*- {ctett©saai2»jei(*. 

[itsfcS 7 ] jrafaiBttaHfrf ©¥$!£&# 2 0nm« 

S)i(Fe) . a/t* h (Co). SCJf- sW(Ni) 
*>6>jStf n*4>& < £ 1 «©tc«£ . #±Stc^*>6 

m&-r*>7cmt. & <Fe> . avWF (Co) . &v 
i?*;KNi) ir>hMlXnzm%K!>f3:< £ i> 1 «©5c 
f?S£. *±S7C^*>6jS«n-5B!fgBiJ>&< £ i> 1 «©tc 
38£#5>*ACClB^JUT&£Sll£^fi£b;fc«. C© 
ISM* 10-* tor r jy-hCWK^gGCfcOT. 400 

? ft (F e) . a-rt* F (Co) . &Cf-7 

-Jr;U (N i ) #»£»«*l-5ffiK4>&< £*> ia©7c^ 

£ . #±a?n^^p>s«nsf5ie^j: < £ «> i m<D^m 

£3i>6^SSBEtta^«r«fm3-l±-5 C £&**$*£ t5. 
[ffil#Jl9 ] flHQKfNHB* » F'C&O,- SCM 

t %fVm 10] MB* - 4" 9 h IX. * 

& (Fe) . n/f*|- (Co) . (N i ) 

ii>hmi£ti2>ffim>ti: < £ i> 1 a©7GfSt£*>6&£i^ 

immommftwni 

[000 1 ] 

[^©js^stsas^ij] mmsmmmtzf 
ten?*. 

[0002] 

[«£*©8tffi] t»$Rtt^©^M«:#Cv tttt&RMSffl 

»^o^§aieis©oit6%fia^^{c43u-c{x. 

Siagi©aj^j:fflEaiB»J«i*©g8^3i<S*3n > « 



r#s^iflmaLtt?&£**s6*i-ct,>fc<,>. c©s&iffj 

IS* 9 ©§ fe:* # £D§iH©— ok . ^IfTttStEIMK 
[0003] Jgtf©«^fi«ii*ffl^«. C o C r * 

£fc£fS^&»jgr&**i. c©8&{c*jt>TfX6&1£ 
£i§5gM^i£©^<^f§#*+#fcfc«>, sasufltc 

s. 9imMfioc(Dj:9«ciBiii«rnrr<&(ctt. stun 

*W©»14li^*^<l:<fiB^U6*SU 
©S/Wb*H-5-i:**»*-5. 

[0 00 4] C©P5S«c*f-r-5— o©:/U-*yOb-£ 

b-c. y^~a^-s©«ft®ieiii«#j^3g3*ifco y 
7^*7 -mmt. wtmm>mm v f * * fttji 

Uiteai-o-T:. jl^©^^- (l0~30nmSS) *^/h©JK 
^k*(4£ U 0 . ^ < £ *> C©e&©lM X*r»/Kj: 
i«ffiSia»*SpJt8£^S. SSS. Sia©W5S«:j:n«. 

s i o, mm.-?v v t> ftWdfrmz a 

£. *LTffl^:^^x^-^fi£©iaja{cJ:-5^^X©^ 
[0 00 5] 

[«W*««*bJ:5«!:-r-5SiS] fe*±©J:5«:. 

j&mmtsfm-cihzw. -e©sE. te®«js©^«a 

(c«i) ^T|nl«:^tf>*i|ajl>fclS^*ife-o£«>fiB^ 

*ijs<^o. a:3S^f6i'c{x®A£%-s. oso. timx. 

i»-rn*^r6j< c£«:^s. c©*f>©isj£©— fittt 
«*r§fflu/ct>©*!. ®ata»©»*r&4„ 
[ooo6] — d©fi5tttft^{c«aufc«^. -e©sea 

»*tt****-tt. «)S*©fe©«:«tO*$-5fitta^ 
^rt*^«c^i*®**C3t*>©*. £x*;M*-£Aj: 

s. c © x * * - *s^*i6i^©^ tr 
atc<t»?^t:*>©ifi]# (o$»)ia»i£®) «^figp»t> 



(9) 



)J#fI2 0 0 0-3 0 62 2 8 



mif&UCW&itZ tlX Ztclfo. C ©&lSSL#5g 
ItoxmMKMmtti:*. C©/c#iC. if v 

[ooo7] hv? ^xtfjtcsaaia 

[0008] 

I- tf tmffib+iWHiiUXteZir 

*4>fc < i i it* o r. m$mnmft*it 

& (Fe) . (Co) . ■Bt&—<9*)\* (N i ) 

frhm\ttiZ'J>tj: < £ 4> 1 acjc^i . #±Stc^*»6 
i§tftt£4>&< £*> l«©7u3S£a>6&-5C££'8S4£ 

[0009] *mimh\*. ?v-~~?-m<Dwm3m 
m»<mmsL^miLx. c<DM#&m&toicmux{,> 
zmmm.nmzmi8L-r'<<$m&mutc 0 -e-L-c. mm 
*ttw%m<mmici!^x. OTo*i%i6iLit r 

&to*>. »1&!&&^©£«#-C&£F e. Co. NiK 

i^tcvfc. *mmtmmts;m$ffl.mic*n,>x§m$ 
titc±§&mnic&-3i i >xrj: snfc h<ox$> &„ 
[ooio] *miic£titt. immmfrhttz-? v 

B«iBl//c«fc 5& 1 0~3 0 nmi|I^TKgfc*BKbLfct§ 

©SttMiBIHiSH*©&{ft*KiJtB£ ft S. 
[0 0 1 1 ] C©«fc5(c£3£LfciSSggSB»©*-7~* 

«T©«fc 5 6ft #&93© 

6 i «©7cfBtt. 3 d aB^7^ccJt-<^tc^:fr c^x f 
>£&it±©tBsroB£*ru i^i^tccn6©7c^©m 

^4*Sgtt£fcS 3 d jB#7Cffl©-£ft£5SK igj£-r ^e- 
LT. fiBEm*-^> h££tl,T#85i-rS3 dTcJ&t©* 

f>«. ±fB7c^£©5£c>iiiiS. -eurxf>-iiiiiffl 
Ki*m*ftLxmgi,&*m& <jirae*i> zm<!&cz> 



[0012] gsm-r n«. **w©»©^t?B3 d*# 

•5. *l-c. *muc*s^xu. 
tt©#±a<t^«j^p>«fiSL-ci»-sfcj?>. ±iBxt->- 

samurais 6«:it^T-st©i«i^sns. 

[ 0 0 l 3 ] Sfc. %t±M7z3U*WbXBJ&m:mtstt 

«>. *fl«i©$m. Wjui^mmsR < s i o 

, ) TJW5^ (Al, O, ) ft£-jD>e>#fi£T.&£. 

c ©^*« l x m&$k&?- # ©*±SSS£ £ L 

-CgMbLTL*5. LA>L&#6. ##B3B{C*sUTtt. 
±fB#ffite^*iwi£ L/c <fc 5 <c#±S®Mb<&J& £**>6 
8fJiSLTt>£. Lfcifi-oX. #±SBHb«J& £'£«»£?- 

zmmzt'iz, c©*±jssMb«j*«j!Suri^*±s 

H#£3li< mfS#dJS^b«j3ep6ft?g|L 

«t r{^ia»««:©a®eas^ri4B $ 6«c*g*-r 
c©*g*. fi5tt»e^^©^fflis^^^i4©iifln 

[0 0 14] 

[»BJ©Hi6S©^SI] fcTF. *!6Hj}^^(D||jfi©^SI 
icflilbr^ifiBtcgiwrs. **"«©«aia«i«{f*«:*JW 
-S5flEttSttS[^«^^ £#±»7Gf&£ ^ > ^ j 

A F#&1X$>2>^^$^ (La) . (Ce) . 

(Pr) . (Nd) . T'p^^'i; 

A (Pm) , tf-vy^A (Sm) . a^tat-jA (E 
u) . tfFU-^A (Gd), f-JH^^A (Tb), 
X^Oi/^A (Dy) . ^1/5-fA (Ho) , x.)\,W 
A (Er) . 7'J-)A (Tm) , -<^^Hf^A (Y 
b ) mfi^T^ A ( L u ) ©fit iS»3»^m3 Ag|-C 
&SX*>^"i7A (Sc)'atf-f ? h UfA (Y) ^«C£' 
3:0!MjVr£C 

[0015] Huieig«|{cSttttSt«[^©^ffi?»MM^i4«: 
IfiJiS-er. S^SSSL«r«lf«JL. $Hrj:2>l£®&mm*M 
RS-T^/cai){c(i. Ce. Pr. Nd. Pm. Sm. E 
u. Gd. Tb. Dy, Ho. Er. MTm^fiMt 

[0016] #&W©fiB»fB»i»f*CC*Jtt-S. ±ta#± 

Steir«c £©^wfi«. *^©aw*^-r -5 C £ *5 

«ufBfiBEtt®^*(c*iW aiira*±S7C^©^Wfi©T 
ie»5®^-%-C*SC£*i»*L<. 3 6<Ct21 OJDK?- 

[0017] «ufB#±S5c^©^ : fiffi©TK*±iB© J: 



!fcP2 00 0-3 06 22 8 



user zw&ffiSLttmwmsmii&z <t o ^«wccrsj± 
f^£«4^4'&8l■r£c4* < ■-c#.5fc^^^ 

©A#34nm*- ^©*£3«C$-t?/h3< Ofc*§£tC 

±S7cm©^w«*i±fBfii*jS^T: l * 5 4 . sfctfeSHa 

T4JtC«5tf>S Fe, Co. N i ©^rfi*iffl*tffJCC 

■5. 

[ooi9] *mm<D®$ngmM&*Pici!ttZftffl&®i 

#*itf#K:i!B5e3*i&*>©-cttfct>. hfrhtn&h. * 
8BH4©«)S©«»iBiiJfi(*4»{c*j^S^W*©TIS{3:. 
5#i%-C*5CiW3iU<; S6K«4 0#»%T 
*£C4#W*K. 1${ctt5 0ffl»%-caSC4rt*$? 
3ftA>„ cntci^t, «ttg&fi^©8B»fi<J#fS£ffitf> 
"C^JCtf 5C4#t-C#. ^W©fiS«iB»«{*«r^v 

[oo2o]jfc, ^fiBM4«m©sa^te»Ji»4J«:*sw 

•5^W»©±S«. 8 0 C 4 Hfi03t L, < . 

s6{c«7of*a%^&5c<t*t»*Lt>. #ttt£iMr 

©^WB#±te<H*iS * S 4 . fiB^iBfi$H*f{C c5tf> S 

-ass«fas/iii*{c!NFW©]«SBSia«i*ff 5 c 4#t?$ 

[002 1 ] *mi<D®%.%mt&i*lZ. ±.&Utc<i:5lc 

i«fa«l#;fr©*#3#. 8 0 Ox-il/*-?-? 
hMOeJWlTS.SCiWSEK, 36«C»150 

r. ^3S^©*#3*nm*-#tc$-C/jN3< Lfc 

££bfctaiaW£a j nJffc4&S. 

[0022] inre0sa^©<i», atatatttfttciit** 

©MKi^*aiHc»s&r s c 4 ic j; -c^js-r £ c 4 & 
[0023] *%wtc<fcn«. i^-~-7-s©fiB«ia 

©-C. fifcteSfttiT-S: 2 0 n mfilT. 3 fcCCtt 1 5 n m« 



T, #<c« 1 o nmiaTtc$rS&8Mtbr##i&tft 4 
#-CS*. Ufc^oT. fi£3fc»H84 3*iTt>fci6«K 
ffija*JnItl4^-5. 

[0024] mmmio*;* zommit. nsuemg 

{^*&Si&ffi&C*E-©i$fffl£, 3Sm{ct3^-rsc4«c«j: 
^■Ctf^C4*s-C^S. ai4©e^*«RST-SF 
e«c4'©^W«*^1*BJM«:*tl/rjaS{ci93£U/t»3 
-TSC4«:J:-?rfetf ^C436»-C*S„ — «{c s fiBEftgfc 
ti^©^:#3*/h3<^--&yta>tc«. fia«4^«7c^©^ 

[0025] *%W©Sfl^ffiiS««(*©SS3§^ffit*«MClS 

^3fts*>©T«&< . $>tn6>z$&&m^-a&is&2> 

C4#r&-5. L*>0«C3&16. JSJ»$(JfflI©^tt^iHfiS 
©l&HS. 36«:«f^i!il^M*S<'rSC4*J-C^S4 

* ';>^ffi&4-©&S3&&actt:J:oT t S« 
±«CJ?3 2-100n m©?Slgtt«:jfc(£-r S C 4 jW* 
t©»£(cfci,>-c«. •±MMHIi.' #±3@<t 
«l scx#±3S^b«j^6StfnsiJ>^< 4 *> i m<oi¥ 
mmmt. Fe, co, r^n i*>63«n*4>&< 

4*>1«©tcS&4. #&±JS7n^*»e.S«ti-54>&< 4fc 

jaw &<Btt*tt9— 4 «c s 4 1 > 9 e> . xmiofou 
4*trts. UAiit, c©«^. i^Siirii- 

h*fflC»S. *-y»hil/Ttt. FeXttCoft 
4*©£« ^ -y ^ h ±(C. «dJnMttt& 4-©*BBH4«J 

[0027]* or, ±iei2ja*5»&fc J: r>THiria7c^ 

SjffJKIJlO-'torr, 3 L < W 1 0' 4 

t o r r Jyi©^^^:*}^^. »i U < « 4 0 0 'Cfel 
_h. 36tC»$L<»5 0 0*Cfel±r^ffi*tf^. C 

Fe&£i #±S5c^ 4 6«c -Sfi5»a«t^*««f ttl O , 
fc. ^^.x7-M©JlMga»i««J«:f^-r-5C4*Jt? 

^. 

[0 02 8] 



1#il2 000-3062 2 8 



mmm 1 ru 2 

(mmmmteomm) f e - 9i^%TbMF e - 

(Tb, O, ) (HSl 0 5 U) £4 2<I«gO 

fc. a«i urtt. &©fts i -i/*^ <ioo) z&m 

»R±(C/93 5 0 n mOig4Ml/fc. 
7MU:*>:tfX£ffll>-C?Tl>> EE*B4mTo r r K|9^ 
bfc. C©«fc^{COT»fc»Jg{C*fLT. 1X10- 6 
Tor rWT©£Et»©^«{c*$i»r«WaaSr^jfiU. 
^iaJi«{**ff*fLft:. fc*J. ^teSiaatt 6 0 0 'C 
£ U *!iai^MB3 0#<fc Vic 

[0029] (mm.imm#<D%fm¥M) &*>tiit®gi. 

5vF y Fe£Tb£jfr6&SfiB»$8tfr?- 



sm) ictot^fcic^. -e-n-ena 1 tc^-r j: ^ 

^ft-e^i{cm-r«fc5&ffi*^u;te. 
[0030] nhtittmmmteifttcMm&mz 0 0 k 

FCI < W>^fcD©«£ii#tf* h») . H9» 
*ti2um©2M$-C§*i£#£*Tofc-£©&. CCDfittm 

eftlttt**fti(f>. 6 o-c-ciiMWteguft:^ ma 

[003 1 ] ttmm 

m&lO OrmrfDCo h±«CW& £'©* t» :/ (5 

rrmft) Srigg-TSC £&< . C o ©#*>6ft-&fi£t£SM& 

?~&OB*UEMK{*&fHKLft:. tt*UBIiJ*f*DftK 

vmrntcmtLit. *s**^i«c^-r. 

[0032] 

mi] 





hows 


(#**) 




(#^%) 


He(Oe) 


(nm> 


(dB) 




Tb 4 O x 


50 


Fe,Tb 


Fe:91.0 Tb: 9.0 


830 


6±3 


-1.1 




Tb f O T 


60 


Fe.Tb 


Fe:67.0 Tb:33.0 


1500 


6±3 


-0.4 




SiO, 


66 


Co 


Co: 100 


660 


11*2 


-4.9 



[003 3] fe(±. m&m ttCFtCttftftft0>& 
oiTbft £'<D%±m7m £ 1r> 6*fi£-r 5Ci(cJ:-5 
&-oh<*<r#£t<!: ifc*s-jr, A item 

[0034] JBLk. JM*m^U&#6lfcBJ©f|Jtcr)JfJ 

mem l x *&m*:vm lts tc^ *mmx±.%Eft® 

K:iK5£3nSfe©-C«/«c< . *«9!©«SIS4iaBi0ftl» 



[0035] 

m#~c&. im&mntpicFe. co. Nissan 
it ia©7C5gt*»6,%-s«ttSi^*iwau/c. 
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